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SUMMARY PAGE 


THE PROBLEM 


The detelled pathslegy of tho Lake Lindu, Central Sulawes!, Indonesie, strain of 


Schistosoma [openiew has not besn deceribed In experlmentally Infected non-human prl- 
mates, Vie study describes the Iight miereseepy lesions coused by experimental Infection 


with this tromatede pathogen. 


FINDINGS 


Two malo Meecco fascleulatts monkays were 0: In the loboratory to Schisto- 
com leum ceroartas obtalned frem Onchoelin pene lindoensls snatis from 
Cate Urdu, Central Sulewss! (Celebes), Tndenesla, the antmals were sacriflesd of 

four and etx months gest Infectlen. Patholegle observations ond results of serial stool 


examination for Schisteseme ove cre deserlbed . 
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*Tho antmals uscd In this study were hendled In accordance with the Principles of 
Laboratory Animal Care ecteblished by the Committee on the Guide for Laboratory Anl- 
mal Resources, National Acedemy of Sclence, Natlonal Reeaorch Council. 
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fWYRODUCTIONN 


The dstalled pathsleay of the Leke Lindu, Sulewos!, Indensela, strain of Schitee 


toseme les: has not boen deserlbed In exper! i 
| xporlmentally Infected nenhuman primates , 
Fils ches 53 the light micresceay lesions caused by tho tremateda . oer, 


Two male Meccoe fassleutorismonkeys were exposed to Sehleteroma ieum 

cercarles ebtained Fron Onchecnelina enalis frem Lake Lindy, nor ulawesl (Celeves), 
Indenesta, The entmels were eeerificed at four te six menths pest Infection and the 
microscople lostens and stool somales are desertbed In this paper, 


PROCEDURE 


Two young adult male Macece fescicularls monkeys (crab-oating macaque), wore 
axposed to trethly hervested Schistosoma cum cerearlae from loberatery reared 
Oncomeline Is lindoorsle rolls. onlmale were anesthetized with Semyicn 
Inframuccutarly of o dosage of 3.3 mg per pound and ware maintained In on Irmoblle 
state fer a period of oppreximately 2 hours. The Onchomelina enalls were crushed under 
water aad cetearlae picked up with o bacterlology leep after they had fleated to the 
surface, The cerearles were counted under a dissecting miercscope as they were depos! ted 
on the shaved abdomens of the monkeys, The woter beoring the cercortes wes allewed fo 
dry on the abdomen of the monkey, end he wos allowed to recover In his coge. Animal 
A walghed 4,5 kilograms and was exposed te 2,005 cerearlae per-cutensously on Agvil 30, 
1976, while Animal B, wolghing 5.5 kilegroms wes exposed to 501 cercerlee per-cutensous- 
ly on March 4, 1976, 


Twlee datly clinteal adservations of the onlmal were performed ond stool exsmina- 
tons for S$. Japenlcum eggs were made several times weekly, 


After 151 doys, In Animal A, and 173 days In Animal 8, the anlmole ware eeerl- 
ficed, end e complote gross ond micrescople pathology examinailen wos accomplished , 


RESULTS 
ANIMAL A 


Gress Observations 


Lestens were Identified In the large Intestine, liver, masonteric lymph nodes, ond 
a few foc! In the tungs. All other tssues and ergans oppecred within normal Ilmits. 


The lorge Intestine contained segmental areas of scarring ond thickening of the 
Intestinal wall, Involving the sub-sercea as well as at the mesenteric-intestinal juncttes, 
from the cacum to the rectum. All mesenteric lymph nodes were enlarged, firm, and had 
a rubbery consistancy upon cutting. There were odhestons of the omentum to the serosal 
surface of tho large bowel ot numerous sites, The mucosa of the large Intestine wos 
thickened, rugosa, ralsed, ond hemorrhagic In many places, Tha Ilver surface revealed 


gumaroys Imm ralced whittch firm nodules of Increased denelty, erchers! 
a Rony we i 4 AP asic rena! F ry 
gensrallzcd cocentuciton ef the pertal erecs gave the setface ° retteuleted aia 


Veressepte Obssrvetiona 


Microseopically, Animal A dsmenstreted numerove multiple foct of Schicvosssco 
ova In the tarine pregela ef the mucesa, the sub-mucees, muscularis externa, and ssresn 
of the lange Intestine Figura !). Seme Schletosoma ove ellicited virtually no inflame 
tery responce, while ether: Inveked @ slenifloent grenulemateus reepenes with Lengo: hors’ 
giont cells, egitheloid cells, ond lymphesytes surrounding the ove while still other ave 
wy — Wving free In @ peo! of neutrophils end ecslnaphiis In the museulerts of the 
atestine! wall. 


Figure 1, Schistesoma ove In mucces and sub-mucess of the large Intestine 


the crab<eating mecoque: Experimental Infection with Schishunan. 
Loke Lindy, Indonesia, strain, Hematoxylin end Zosin 2160, 


The Iver of Antmal A exhibited multiple lorge grenulomas comprised of throe to 
five Schistosoma ova with numerous L ' gient cells all surrounded by a rich 
fibroblastic response (Figure 2), These granulomos were seen throughout numerous sections 
of the liver, A significant amount of blood pigment discharged by the flukes had been 
engulfed by macrophages ond the hepatic Kupffer cells. This appecred os tntrecolluler 


black grenules, 


Figure 2. Schistesome Seesesree fepemieum, be , Lake re ga experimental Infection In the 
ver, tous reeeticn containing 


pS ove connecting at hide Hematoxylin and Eostn X¢3, 


The meeentertc lymph nedas contafned a smal! number of eva surrounded by 
grenulomas. Eptthelotd and Lengerhons' glont cells were prominent, A few ove 
alltctted virtually no Inflomretory response In the lymph nodes, 


Sections of myceardium, kidney, skeletal mucle, spleen, ond tectum tn Animal 
A were wichin normal bimlts. 


ANIMAL 68 


Groes Obearvatloris 


All Internal organs appeared to be within normal {imits with the exception of the 
large Intestine, \iver, and mesenteric lymph nodes, Multiple foc! of scarring were pro- 
sant at the junction of the mesentery and the large Intestine throughout Its entire length 
from the cecum to the terminal colon, There wos occaslona! thickening of the gut woll 
within the transverse, descending, ond sigmoid colon, with multiple focal sbserosal 
thickenings of 1 to 2 millimeters in dlameter, All mesenteric lymph nodes wore enlarged, 
thickened, firm, and cut with a rubbery consistency. The liver revealed an Irregular 
patter of scarring on the cut ond uncut surfaces, 
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The grenulematous reazonco of Animal 8 wos eccentlally the came os that of 
Arte! Ata the Itver, lerge Intestine, end mesenterle lymph nedes. Fer this reason 
tha detalled microocople daseription of the lestons In Animal B ts omltted. 


The kidney, blcddor, epldidymua, testicle, myecerdium, skelate! muscle, and 
splesn of both animals were within normal Itafts. 


Animal A with en exposure of 2,005 cercariae lost 0.4kg (10% walght less) 
during the course ef its dleease, while Animal 8 with an execeure of 501 cercorles gained 
0,.72kg (13.3% welght gain) during the dissese couse. 


DISCUSSION 


As wos oxgocted, the severity ef dlecace tn Animal A woe greater then In Animal 
8 due to the fer-fold cerseriee exposure lead. The degree end severity of the lesions In 
Animal A were epproximately twice thot of Animal 8. 


The number of egga counted per grem of stcol does not correlate closely with tho 
histopatholagle findings, The numbers on Animal A were approximately ten times as 
high as those cf Animal 8 throughout the parent period of the disecee, See Tobles | and 
i. 
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—= = SSS 
Host species: Macece farclcularis [A 
Ago and Sen: Yeung edult, male 
Walghr: 4,5 kitegroms 
| Parasite: Schistosoma joponicum cercerlos 
Number of cercorloa: y | 
Snail: Leboretory reared Oncomelanio hupansis lIndoons!s 
Methods of Exposure. By loop per eutansously 
Dote of Exposure: 30 April 1676 
Dore of Necropsy: \ September 1976 
Weight et Necropey: 4,09 kilograms 


Results of Stoel Exominotlons: 


Oote Stool C onslatence # eggs per grom stool 

(1 June 1976 Dlerthee 1218 
14 June Diermes $018 
\$ June Olerthee 3280 
16 June Dierrhee 3562 
17 June Olerrhea 2406 
18 June Diarthea 3534 
21 June Bloody diarhee 0746 
22 June Bloody dierthee 4994 
23 June Bloody diorthee 3092 
24 June Munhy dlerrhee 34 
25 June Mauthy dlerrhoe 3712 
26 Juno Mushy dier rhea 4044 
29 June Bloody diertheo 10420 
% June Diorrhee 3048 
1 July Bleedy diorrhec 4228 
2 July Hoody muahy 3224 
6 July Olerhes 3204 
{ 8 July Diarthee $366 
9 July Bloody dierrhse 6918 

: 12 July Bloody dierrhea 6838 
13 July Bloedy diarrhee 9060 
\4 July Olerchee 3500 
18 July Bloody dierrhea- 4798 
16 July Dlartheo 4060 
19 July Hoody dlarthes 4659 
20 July Bloody dierthea 96462 
22 July Mushy diarrhee 7306 
W July Mushy diarrhea $642 
& 4ugust Mushy diarrhea 5876 
13 Avast Mushy dierrheo 2068 
20 August Mushy dlerrhea 2520 
27 August Mushy dlarchee 2534 
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Moat specios: Macoce Iecleulors (8) 
Age end sez: Young edult, mole 
pela, $.45 kilegrem 
eragite: Schistorome oun cercarioe 
Nurnber of ce-cerice- | rt ier 
Snel!, Leberotory reered Oncomelonio hupensls lindcensls 
Marheds of Expesuce: By teop, per-cutenecusly aaa 
Dare of Exposure: 4 March 1976 
Dore of Necromy: 27 August 1976 
Wealght at Necregty: 6.18 kilogrem 


Raults of Stee! Ezarilnotions: 


Dare 


ed 


\2 Mer \976 
19 Mar 
26 Mar 
1$ Apr 
2\ Ape 


Ovo ond Pererite end Stoo! Consistence * eggs per gram stool 


Enramoebe, Selontidiua, Heekworm 
Entewmecde, ledomeebe, Solontidium, Mookwerm 
Entereete, Heokworm 

Erntemeede, Selontidiue, Heekwerm 


$. leye, Hootwerm, Entomoebo 

Reedy 283 
Bloody 54! 
Sleody mucvs 1331 
Methy bloody $15 
Mushy bloody 42 
Mushy bleedy v9 
Mushy bloody 200 
Muahy 4 
Mushy 314 
Maushy 408 
ish y bloedy 47 
Mahy 322 
Mushy 4% 
Manby 32 
Mushy 1652 
Mushy 632 
Mushy 326 
Mushy 6 
Mushy 242 
Mashy RLY 
Mahy Im 
Mushy 426 
Mushy bloedy 102 
Mushy 346 
Munhy formed bloody 34 
Machy bloody 1366 
Mahy 502 
Mushy bleody 3076 
Mushy bloody wz 
Maahy for-ned bloody 178 
fyomed 2% 
Miunhy fo med 318 
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Nete: 
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Bate 


7 Jens 1976 
8 duns 
9 Suna 
10 June 
1] June 
14 June 
13 June 
% Sure 
7 Jura 
18 Jure 
21 June 
22 juee 
23 June 
24 June 
25 June 
23 Sure 
29 June 
jure 
1 ly 
2 ly 
8 July 
7 july 
8 July 
9 July 
2 July 
13 July 
14 July 
1S July 
% Ivly 
19 July 
20 July 
21 July 
22 July 
23 Suly 
NW Suty 
6 Aug 
1} Avg 
20 Ave 


Ove end Percsite ond Stool Consistence 


Formed 
Mushy formed 
Mushy formed 
formad 
Formed 
formed 
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10 Mor 76 petechio! hemerthoges occur of the site of Infectlor . 


15 Ader 76 petechio! diseppecr . 
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po yd cathalogy of the Loke Lindu, Sulowee!,'ndonesla,stroin of Schist 

The dotalled pathology of the loke Lindu,Sulawes!,'ndonena,strain o sto- 
Sena nium hos Ma been described In experimentally Infected non-humon primetes . 
Tae dae desovibes the light microscopy lestons covsed by this tromatode. 

Two male Macece fosciculoris monkeys wera exposed to Schishosome loponicum 
corcer ee obtained trom Onchomelina snalls from Loke Lindu, norhem Sulawes 
(Calobes), Indonesia. The onlmals were sacrificed at feur ond six months post Infection | 
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